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optically inactive acyloxyethyl azetidinone derivs. using microorganisms or 
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Number of Countries: 001 Number of Patents: 002 

Abstract (Basic) : ^^1,280295 A 

Beta- lactam epdsT are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3- (1 -hydroxyethyl) -2- azetidinone deriv. can be obtd. 
from optically inactive 3- (1 -acyloxyethyl) -2 -azetidinone derivs . (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (IAM 
1660), Bacillus subtillis SANK 76759 (IAM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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C ) 

Aureobacldium pullurana SANK 10877 (ATCC 15232) 
Candida albicans SANK 50169 ( IFO 0683) 
Pichia farlnoaa SANK 58062 ( IAM 4303 ) 
Pichia Urricola SANK 51684 (PERM 8001 ) 
Rhodotorula mfnuta SANK 50871 ( IFO 0932) 
Saecharomycaa cerevisiae SANK 50161 ( IAM 4512) 

c * m ] 
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OliocladlDm roa«am SANK 10560 (FERM 8259) 
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-ffxt)t)<b^%J(7)07K^^^«SLO\.>TT-fe 
f 1/ y (O f ^ 7 x x ^ {t t t i t ft ^ ^ (8) d'» H 
bfti 0 ft^%(8)Og5R^^O^g|^^T 
Pukuyema & ( J. Am. Chera. Soc. _102 2122 (1980) ) <0 g£ 
(2E O T &fc U W PS 60 - 1 9 763 # O ^ 

X 0 it & $0 (9) h H ^> o it & m (9) h * 

A- *z * J* oa-si^ < ?j mnfttftm 59-46265 # 

sc/^eaaa 59-51266 #k:^5k-c\.^ 0 
1 

(38 t 48)-1- ( 4-> h 4^ 'S V 31 — a^) - 
3 — C ( 1R ) — 1 — t KP^yx^A-) ~4 — x 



OH 



OOH 3 



d/- 3. 4 — r ^ V ^ — 1 — ( 4 — > h ^ 7 
a A- ) - 3a- C OR*) -1 -7 t h * -yxf 
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— 4 — X ^ - A- - 2 — T M f- & J y (60«V) & 
Pichia farinoaa SANK 5 80 6 2 ( I AM 4 303 ) t ft ft B 

&k: J: 03or-C24^ra1St ^«-f 4o *g * ft 
^Kif /^t-jiilij LtH^ni ffliifl: (76 
) *^'^»IIS^ o 7 - ( i/ 

^ o -v^if v / ® ^ ^->^ = i/i . u.v 7 y 7 
^tb. Rf = 0.32 )fcJ:0ffl»«t6t§^{t^tf 
2 1 *y h K o 

C a } 24* - 1 3 5 # ( 0 = 1 , CH ) 

NMR ( CDclj ) , Jppro : 1. 2 7 ( 3 H , d , J = 6 Bz ) . 
2-55(lH f d,J = 2Bz). 3.38(lH.dd,J = 2S.r>'4 
Hz). 3.7S(3H.s). 4. 1 - 4. 5 ( 1 H , m ) . 4. 6 0 ( 1 H , 
t,J = 2Bz), 6.7 5 - 7.6 0 ( 4 H , A 2 B 2 M) 

^ m m 2 

( 3R , 4R ) -1 - ( 4— > h^-yyx^yu) 

— 3 — C (1»Q — E K o * ^ x ^ * ) — 4 — f- 
=■ A* — 2 ~T-fef^ ^y y 




*?B3B3 61-280295 (7) 

d£ — 3, 4 — h y ^ * — 1 — ( 4 — > Y * C y 
3- - As ) - 3a — C CIS*) — 1 — 7 ^ M i f ^ ] 
- < - if - > - 2 -7-t'f -^y y (60BV) 

2* fl§ tfj 1 t R « *C R iE , jaStUBWit^fe 
1 3 mg & ft f> H to 

Rf = 0.3 2 ( -/^ o -.*t / /iS^®xf-yu=l/l) 

C<0* 4 +77* (o=1 , OHc^j ) 

mp 96-105° 

NMR ( ODc^j ) Jppm : 1. 3 7 ( 3 H , d , J = 6 Hz ) . 
2.55 ( 1 H , d . J=2flz) . 140(lH,dd f J = 2.4Hz). 
3. 7 5 ( 3 H , a ) , 3.9~4.4(lH.ra), 4. 4 5 ( 1 H . t , J 
= 2 Hz). 6.7S~7.6(4H, A 2 B 2 ) 

&m n 3 

(33. 48) — 1 — ( 4 — / y * .y ? 
- 3 - C Oft) - 1 - e Ko^^x^^]-4- 



OH 




d* — 3. 4 — h f x — 1— ( 4 - ^ 

x - a- ) -3a- C (1R*) - 1 !y/-f^*+y 

x *0 - 4 - x^-yu — 2 — T M y X 

(500 Bp) Bacillus aubtills SANK 76759 ( IAM 
t069)tff^K:A&K:J: 028 < CX-24^fW]fit 5 

(sis*) ft:*' 1 ; ij y A* mm * * v 
r 7 7 <i — ( *s 9 *^*-y-~s / = 
i/i ) k X 0 ft n -t * t § ft ft -8- m 1 4 8 «p *t & 

C«D " -2 00* ( 0= 1. GHe^j ) 
rap 1 3 3* 

4 

(38,43) -1-(4'>^y7x^^) 

-3-C(lR)-t Kp*s/x?-/u3 — 4 — x ^ 

— A- — 2 — ~T f- 's S y 



OH 




d/-3,4 — — ( 4-> h * :X 7 

x = a< ) —3a— C OR*) — 1 Jy/'f + -y 

it*)- 4 — x ^ ^ a* - 2 — 7 7- •*/ S y 
(120 no) Aspergillus niger SANK 1 3 658 (ATOO 
9142) t#lCA&KlJ:0 28r*C 488#ra^t 'Jig 

(I08«o ) y *y*»)S^o^ v 

y 7 <\ - ( C/^o-v^^>//g^®x^yu = 1/1) 

KJ: 0««^*^§tt<fc^&2i«a##fc*.*;o 

Ca]£ 4- -87° (0=1. OHc/ 3 ) 
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f* m n 5. 

( 3R, 4 R ) - 1 - ( A - / \>**y 7 

- 3 [ ( IR ) - t K° ^r-yif ^) - < - x 

*f~ ~ As — 2 — 7 + & J v 



OH 



OOHj 

d£ - 3. 4 - Y 7 ~s * - \ - ( A - / Y * '/ 7 
iL - a, ) - 3a - C ( 13* ) - 1- ^ / 4 A- 

^ + x f ] - 4 - X - A* — 2 - T-tf^^ 
yv( 128 t ) * Bacillus subtil is SANK 76 569 
( IAM 1 0 6 9 ) t ft K A m K X 0 2 8 t -C 3 6 8$ 

t§f?K4a&»^ ( 2i 9 ) * *v >; a r *, m 

fti ? ° ~* Y 7 7 y << - ( V?a^*Vs/&(gi 

x ^ jus i/i )^i!)WKt?)tlM%ii8'y 
* l » H o no^^i-r^K i OS^fi 
* o c 

CO?' + H0° ( 0=1. OHOJj ) 



«BJIB3Gl-280295 (8) 

mp 128° 

& m m e. 

(33, <3 ) - I - ( < - M ^-y^yy /v) 

- 3 - C ( 1ft ) - 1 - t K o + x f ^ ) - < 

- x = a- - 2 —. ~T S x 



0H 3 



OH 

A 



d£ - 3. 4 - h ? v ^ - 1 - ( 4 - > h * > 
y$*A*)-3a — C(1R*) — 1- -< y V 4 A* 
^ ^ X f ^ ] - 4 — xf r - 2— T-bT^^ 
y ^ ( 60 «v ) Bacillus subtilis SANK 76759 
<b ft K A & K X 0 28 Ct ^8 ^(^Si 

£ 1* ( 164 -? ) ^ -X "J *^^j»J6^ a ^ h 
7 7 <\ - ( V 9 °~***^/fifcd2x^>v = 1/1 , 

wv 7 y r^ffl, Rt-a22 )K J: 0 fif^f 5> t I 
to it <£t to i o *9 fit ^ h ix tc o 

C«] 2 D 5 ° -19.5° ( 0=1 , OHO/j ) 



NMB (CDC/ 3 ) Jppm : 1.2 4 ( 3H. d, J = 6Hz ) ( 
2.39 ( 1H, d, J = 2Hz ) , 3.22 ( 1H # dd, 
J = 2, 5Hz ) , 3.70 ( 3H, s ), 3-9-4.4 
( 1H, m ) , 3.95 ( 1H, d, J = 15H2 ) , 
4.59 ( 1H, d f J = 15H2 ) , 6.70-7.25 ( 4H, 
A 2 B 2 fi ) 

( 33 , 48 ) - 1 - ( 4 - > h»y^y^^) 
- 3 - C ( )B)-1-tKo^-yxf^]-4 
-X^^a--2 — T -V f- \S / y 



OH5 



OH 



d/-3, 4-hyX^-1-( 4 - > h * $/ 
-i^^A^) — 3a- C ( IB*) — 1 — A, i a, * 
* *S X f- a* 3 — 4 - x f - ^ - 2 — 7 *t f- -S S 
v ( 168 «y ) 4: Pichia farinosa sank 580 62 
( IAM 4 303 ) £ # B m K X 0 28 r X- 48 



®^^^=t/t)vcj:0«f«(-f^i §to<t^ 

C<0 2 D 4 ° -8° ( 0=1, 0HC* 5 ) 

( 38 , 4S ) - 1 - ( 4 - > h ^-y 7 x^^) 
- 3 - C ( IB ) - 1 - b: Ko^yatjQ-j 
x. *}- =. j\s — 2 — T M f- -y / v 



OH 



OHj 



0CH5 



di— 314 — 4 - > |»^'/7 

X-A-)-3a-C ( 1B* ) - 1 - * A- £ A- * * 
yx^-A-3 — 4 - Xf s^ - 2 — 7 f- *s / v 
( 38 ^ ) % Pichia fariuosa SANK 58062 ( Iam 
4303 ) cfftC B fcK J; 0 28 C f 48 I^M 8* £ 
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5i£#-r* 0 ig * a* * & mm \ t & & k &m -r 

COd° -120° ( C=0.5, OHO/j ) 

nmr \t ^ ft #j 1 -e # b n fc ft ^ to <o * n t — 

04 9.- 

( 33 , <3 ) - I - ( 4 -> K'^^y ^/^) 
4 - x - a- — 2 — 7 -M f- *s S x 



OH 




d4 — 3. 4 — h 7 X .* — 1 — ( 4- / Y 4r *X *< 
v & As ) - 3a - C C IB* ) — t— T-teh+VJC 
f ^ ) - 4 - i^^^ - 2 - T -fef ^ v> y x ( 31 
*7 ) & Pichia farinosa SANK 5 806 2 ( IAM 43 03 ) 

* ifc * I* ft tfj 6 tR^lcfeltiiiw^^fe 
4 «?i^fjnfc, 

C<0£*° -16° ( 0=0.4, OH04 5 ) 



??B3B361-280295 (9) 

nmr li ^ ft 6 ~<:W t bt\iz.it<£<tiB<Dlzixt — 

3*ft#J 10. 

(33, 4S ) - 1 - ( 4 - > K * y 7 x = aO 

- 3 - C ( IB ) - 1 - t Kn # ^ X f ^ ]— 4 

= - 2 — 7 f- S v 

d<-U-M^^-l-( 4 - > J. * V 7 

x — a- ) - 3a - C ( 1R*) - 1 jk^- 

* i ^ A- } - 4 — 7 X-a^^^-x^^a- — 2 

- T -fef ^ y v ( 110 ) Bacillus subtil is 
SANK 76759 ( I AM 1069 ) i fj^ K A K I 0 

28 t X- 3 B N 2? _-f * 0 Jg****£feSZx^A. 

^^A^/ts^a-s' h ^ 7 7 -f - ( C^^o^^if 

y/tfEfiKx^A^i/i, Rf-a.5 ) K x o tn w 

-f z> t m & it & 22 * &n b titio 



COd° -123° ( 0=1, CHO/ 5 ) 

NMR (ODC/ 5 ) * ppm : 1.35 ( 3H, d, J = 6Hz). 
- 2.25 ( 1H, s ), 3.41 ( 1H, dd . J = 6, 
ZSHz ) , 3.71 ( 3H, s ) , 4.28 ( 1H, q, 
J = 6H2 ) , 4.75 ( 1H, d, J=15Hi ) , 
6.6 - 7.6 ( 9H, m ) 

it 

C 38 , 48 ) - t > ( 4 - > h ^/u) 
-3 C ( 1R ) - 1 — te K"4r'/Xf ^)-4 
— 7 x^A'^^x^^.A'- 2 — 7 *i T # S *S 




d/-3.4~h7^^~1-( 4-> h * v 
v ^ /u ) - 3a - C ( 1R* ) - 1 - -^vy-f 
^ ^- + -X x f ^ ] - 4 - 7 Xi^f jf-i a, 
-2-T**^>'i'( 160 * Bacillus 

Subtilis SANK 76759 ( I AM 1069 ) t f£ K 1 0 



J: 9 28 rt4 BfUfti, # * & & * 

f ^-c^aiut^^niffi^jK^ c 92«* ) * 

*S x \ * ¥ film 0 * ~* \ ? 7 7 <\ - ( y f a ^ 
* V y /^tSSL * <J- A* = 1/1 , UV 7 y 7*4$ tti , 
Rf*0.4 ) K X 9ffl«i-*±@fc>fl:^4JM3 -8FAt 
ft <b ix *i «, 

(O 2 o.° -54° ( 0=1 , CHO* 3 ) 
NMR (ODO*3) J ppm : 1.26 ( 3H, d, J = 6.5 
Hz ) , ~ 14 ( 1H. 8 ) , 3.71 ( 3H f 3 ) f 
3-30 ( 1H, dd, J = 4 t 2Hz ) , 4.07 ( 1H, 
d, J = 15Hz ) , 4.60 ( 1H. d, J = 15Hz ), 
4.0 - 13 ( tH, ui ) , 4.28 ( 1H. d, 
J = 2Hz ) , 6.7 - 7.5 ( 9H, ra ) 

& mm 12. 

( 3R , 4R ) - t - 7 IJ ^ - 3 - C ( 18 
t K°^^Ji^-^]-4-7 x^a^^x?-.^ 
^ — 2 — 7 M "f- ~s S y 

ho' 
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KIMS 61-280295 (10) 



61 - 3, 4 - h y s * - 1 - T 9 a, - 3« - 

C C ib* ) - 1 -^y / ^^ + -yif ^) - 

4 - 7 x — ^^p*-^^-/^ — 2 - 7 *' t / ^ 

C 520 ) £r Bacillus subtilis SANK 76 7 59 

( I AM 1069 ) <h # K A & K * 9 28 r X* 3 BBS 

n * *&£ fi*# ( 2 50 %r -V U # 4* ^ o 

= 1/1 , Bf *o.4 )tcn««tu a w<fc * 

4 3 * ti*ft b tlfco 

C0 2 d° -3° ( 0=1, 0H0/ 5 ) 

NMR (0D0* 5 ) 4 ppm : 1.29 ( 3H, d, J = 6Hz), 
3.31 ( IH, dd, J = 15, 5 Hz ) , 3.4 — 4,4 
C 2H, m ) , 4,47 ( IH. d, J=15Hz ) , 
4.9 — 6.0 ( 4H, m ), 7.1—7.5 ( 5H, m ) 
13. 

( 3B , 4 B ) - 1 ^ y y K 'J ^ - 3 — 

( ( )s')->: Ko^-Vxf^]-4- x 7- ^ 

A? — 2 — 7 m ?• * ; y 



CH 5 



pfl 



d/ - j, 4 - h 5 y ^ — 1 - -^yyt K U a* 

— 3 a - C ( IB*) iy/'f A/^-^-yxfA/] 

-4-x^^a- — 2 - r-t^-yy y ( 9 o ) 

* Bacillus sublilis SANK 767 59 ( I AM 1 0 69 ) 

if fc Attic J: 0 u fC3 BM«*tS. # 

( 110 V ) t '/ V * ^^*H ^ p ■» h ^ 7 7 4 

- ( '/^ B-stty/ft**f ^ = 1/1 , Af 
4=0-35 )KJ:0««t*i S^i^lM«P ^ 

[a] D +18° ( 0=0.94, OHO/j ) 

NMB It^tf9 6 -Z'ftbiXtcit&'faiOZtLt — 

siffiff) 14. 

( 38 t 43 ) - 1 ; y y t K U ^ - 3 - 

C ( 13 )-t Ka^.yx^-A^D-4-i^-A^ 



- 2 - T-fcf^^y y 




d|-3.4-h?y.*-i- -< x * t K U a* 
- 30 - C C ib* ) - 1 syy-fA-**^ x 

1- A* ] - 4 - X^-^/uT-feTT-^y' y( 40 «V ) 
^ Bacillus subtilis SANK 76759 ( I AM 1 069 ) 

ificia tt-3 arJlJfi^tio 

CO?° -52° ( 0=1. OH04 3 ) 

nmb ft 0 5| s t? & e> n s* <t % otn 

£ - £fc L tc o 
* JS^ 15. 

( 3S , 48)-1-^yyfcKUA^-3- 
C ( IB ) - Ko*'/if^]-4-7xi^ 




Ph 



dj — 3, 4 - h 7 y ^ - 1 : y ^ t K U a* — 

3a - c ( ib* ) — 1 — *y;/'fA'j*-**'x7-A-3 
- 4 -7.xi^f i-i t = 2 - r-tr^^y 

■f * t b erj <b # e. 5 ■» # e> tt ti o 

Co] D -13° ( 0=0.85, 0H0/ 5 ) 

NMB (0D04 5 ) 3 ppm I 1.28 ( 3H , d, J = 6Hz), 

— 2.8 ( IH, 8 ) , 135 ( 1H. dd , J = 3. 

5HX ) , 42 ( IH, o ) , 4.3^ ( 1H, d, 

J = 3Hz ) , 6.0 4 ( IH, s ) , 7.2-7.4 

( 15H, m ) 

?kmw 16. 

3,4-h^y^-1-( 4 - / Y * j/ y ji - 
A* ) — 3« - ( 1 — fc K n + '/ * f ^ ) - 4 — 

a ** *? * c/ > a* - 2 - r «tf y y y 
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OH 




x - ^ ) _ 3a _ ( t - X*^ 
^) _ 4 - ^/u*>-y>fA - 2 - T f- v> / 
y 50 «■? & Bacillus subtilis SANK 767 59 ( IAM 

1069 ) <t#*tA£n:j:9 36^fUl^<h5^*-f 
£ jftt ( 50 ) * v V D ¥ 2 Q * ? 

_ ( a-s^^^/'e^^X^-/u = 1/5, 

Rf -0.1, uv ? ^r^Hi )K1J: OffiKt^ it 
& f£ & @ <t ^ 5 T » P> ix o 

^ as #j w. 

3, < - h 7 y ^ - < - ( < - > ^ 7 1 - 

jx, ) - 3a - ( 1-fc h' P ^^Ji^-/u)-^- 




7 x s ^ ) - ja - ( 1 : y y -f a- f -21 

2 — 7 M f- *S S -s 2Q *9 Baci 1 1 us subti I is 
SANK 767 58 i »C A i£ K I 0 3 6 Prfl * "f * o 

25 'J a ^ h / ? 7 < - 

a4 t uv?yrtfHi)K:J:9»«i-%J:tt^e 

fX g ft ft ^ % 5 * » P> ft. . 

* ffifli is. 

(38, ) - 1 - ( < - > h fy7,xs^) 

- 3 - C ( 1R ) - 1 — t K o * x f yu ) - 
4 - xfs^ - 2 — V -M *f- # S v 



?5BflB3Gi~280235 (11) 



OH 




y jl ~ A, ) - 3a- ( 1 — v '/ \ * * V 3- *f- 
a* ) - 4 - */u«K#V/t^ - 2 — ~T M f- *s S 
/ 80 *f ^ N , n - f ^ A 7 i K^, 

A<^9fl^^||f)K5. C<9it#<&90-y*r 
Bacillus subtilis SANK 7 67 59 £ f£ K A & i: 

y f 7 y 4 ~ ( y ? a ^ * T y / & ?- 
= i/i t B f * 0.5 , uv7^^t»tb)ircj:9fW*i 
£ 7t ^ 15 ft B 6li it & m 20 viM^f)Hto 

& fa w t b. 

3,4 - h y ~y * - 1 - ( < - > ^ ^7 

) _ 3a - ( 1 - fc Y a *r y 3L j- 71, ) - A — 



OH 




7;/T^7--tJ(N - Acyl aminoac id 
aminohydrol ase BO 15.1. 1 4 ) 5 00 $T S^g/rf 

<D t£ it =* - ^ h * ^ ts W ® 7k 4 fc it »J y m®.m 

flt ( PH7.0 ) 5 0 «/ K #g j&> 0 £ ix frC d* - 3, 4 
— h?X,*-1-< 4 - > h^-X7i^A^)- 

3a - C C IB* ) "7 t h ^ ) - 4 - 

x. >j- - — 2 - T * f~ *s S X 49 ^ % 0.05 %<0 

Triton 100 <b ^ <> >&0 * * « £ <D # * 30 t 

Ltft*bn*ffi£ite#*^;&6tf!]i £ ffi & & il 

(«] 2 D 2 ° --*0° ( 0=1. OHOJj ) 

nmr ttSHflfctf) i *t:%h)xicit&*fa<01zi\k — 

m m m 20. 

( 33 , 4S ) - 1 - ( 4 - > h 7 x = ^) 



4 - x^-^yu - 2 - 7 -bf f ■>■ / 



OH 

CHj pf 



OOHj 

7 ^ fff « S ^ j. ^ r 7 - -fe* ( Oarboxylic- 
ester hydrolase EC 1 1. t. 1 ) 5 0 0 i£ 0. 1 M 

V ^ f& & fife ft ( PH7.0 ) K <g L , £ ti d £ — 
3. 4 - h 7 ^ ^ - 1 _ ( 4-> h # v 7 x - ju ) 
- 3a - C C 1R* ) - 1 - 7 * U -y j f ^ ) 
-4-xf^A--2-T-t:f-^yyG0iF4: flfl 
. O I.- "C T -fc h y flo T * h / (O 5 % jjC g 
ffit-f^o i^Sa^35-c-C-1 BfUJ fit # "T * 0 

R £ # * ^ & #j 1 (hfsjfic^^^-r^^s&tjik^ 

<fe 12 •» ^ P> n fz e 

C^d" ~8 5° (0=1, OHO^j ) 

nmr x » ^ i t^p?nfcfb^ifeo-tn.i~ 



raffing 61-280295 (12) 

£3*01J 1. 

dt - 1 — T U A* — 3 — T -t ^ A- - 4 — X -f- 
— As — 2 — ~7 M *J~ -S S -y 



CH, 



it 



7 a a* * a, T w x t K 1 ? * ;< ^ u 

y 2 o ■/ ic jg ft? L . o. 8 r «; o r «; a, t ? y & r>~ 

*S*ffltflft^^^-y!>-t4P%rS0^, 20 t, 20 
# ftf ft # o £ £ & . 6 « K 4 i y* - a. 1. 5 6 9 
**m>*--t. g£3?a»T-20 t <b L . o^x->> 

\ s s$ w & vf x el & u & * 20 t rc ^- * 0 & 

IS ft * * ft L . ^TKSft^^^^^C^AKI-C^^, 
« 9 * ffe , 9 J^*^? |. • ^ a 

' h / 7 7 -f - (Jgfk> f> / ) Kff L, Rf 

= 0. 4 m <D B ffj ft « 6 9 * # o 



95 - 1 0 5°/a03 m Hg ( $ ?S 



NMR (OD04 3 ) d : 128 ( 3H, s ) , 2-5 6 
( 1H, d, J = 2Hz ) , 2.3 - 4.3 ( 2H ) , 



4.2 4 ( 1H, d. J= 2Hz ) . 4.5 4 ( 1H, t, 'J 7 f 

J = 2Hz ) , 4.95 - 6.15 ( 3H, m ) h^a-vh^ r ?7'r — (^^a^^-y-y.-fficg 

IR(Liq.)«- 1 : 1780, 1712, 2110 :n a. = 3 : 1 )KJ:0fil«-r%£§«><fc*«fl 

^ # « 1 12 HijlfjKfco 

d/~1 : y y t h'i;^-3-T-fcf-^- R f = 6. 3 5 ( y 2 a * <y- * : fifc f# x ^ a- = 

* ^ ^ ^ ^ — 1 - 7 M f- ^ / *s 2:i) 

q NMR (ODOij) * : Z21 C 3H ( s ) , 132 

X*V r + ( 1H, d, J = 2HZ ) , 4.22 C IH, J = 2Hz ) , 

O^-Ny^Ph 4.45 ( 1H, t, J = 2HZ ) , 5.8 6 ( 1H. s ) , 

Ph 7.28 ( 10H, 3 ) 

ra^A-^yuT/ux* V 1 ffcJfcdC^y-tf:/ IR C Liq. ) or" 1 : 2120, 1760, 1720 

20 ml K m m U , 2.82 ? <0 -< y :/ fc K V a* T $ £ S£ flj 3. 

y&rjr&jfcffiiS^^* ^ * A 2 * * »D * 20 # d4- 3 , 4 _ h ^ y ^_ 1 -. T , ;A ,_ 3a _ 

M « f* . S iS & . # 0£ * # 2r L , (1-fcKP»yxy-/u)-4-x? - = a. - 2 

(k> ^ u y 30 f^tcjg»t, 1-57 y a <f * *- y - r y 
-^^r^a^_a#^H»T~20 tK^fliti, 

oi't 1.78 i^Oc/^f '/4r-20° 10 r Xta 



OH 

N. 

o$M)o 2o./o*s<t>^i'y*flo;t. Rioffi 
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•t Kmm L , 7K?%Tfl6-y<0 NaBH ^ * i*> o < 0 tia 

*&fi£$7k*fi0*_, *T $ /S *T * ifc 3 HJ . ^7kMgS0 4 

s : fit ® x t f = t : t, Rf = a3iSia)lcj:0 
IMft^fe 3 0 0 * » *t fc 0 

NMR (CDO/j) * : 1.2 5 ( 1.25H, d, J=6-5 ) , 
1.2 9 ( 1.75H. d, J = 6.5Hz ), 2.4 5 ( 1H, 
m ) , 3.0 - 3.8 ( 4H, m ) , 18 - 4.3 
( JH, m ) , 6.1 ( 3H, m ) , 
NMR O 1.25 t 1-2 9 <D *S 7 1~ A- <0 jfc jb» h ft*/ 
a* = 1/1.4 t^UH^b^^iO/; 0 

ft * EL 15 * NaBH, OttOKlK--tU^h7 

#3£#J 4. 

df-3,4-h?y«x-1 -7 'J 3a - 

( 1 ^ ^ # -y x f ) - 4 — — 



OCOPh 

ch 3 pf 

>^ 

l»5rf| 3 K J: •) ftfc s* : a* * 14 : i Ofi 

tftOT A'a- /ffr JOfl 20 ifO 7k *r h 

i y i3< ? & ?>- ^ & # g i 9 * m k. h o z <om 

ft K m U K X T / -X 13 *■ x tSL & x <f- a, 9 3 3 V 
* *JQ . * O i i> 3 0 # f3 ftf* o fit £# x ^ ^ * 

flo 7k ft 2 (g) , Mg30 4 w:X^^ o #g m W £ & 
; a>s4t x : fi^ixf = s : i ) K X 0 tt 

m-r z t a *nt * to a 1 7 ^"'H^nto 

NMR (ODO/ 5 ) * : 1.50 ( 1.25H, d. J=6.5Hz), 
1.54 ( 1.75H. d, J = 6.5Hz ) , 2-5 4 ( 1H ) , 
3.3-3.8 ( 3H, m ) , 3.9 — 4.4 ( 3H, m ) , 
4.9 - 61 C 3H, m ) , 7.2 — 7.6 ( 3H, m) t 
7.8—8-1 ( 2H. m ) 
NMR CO 1.50 t 154 <0 *S 7 + a, <0 it b R*/S* 
= 1/1-4 X * £ tfrWbfrtUUZo 



d< - U - h 7 '-/^ - 1 - TUw-3«- 

C ( 1R*) :yy-f^**-^x^-^3- 4—7 

jc^/u^-^i^-A' - 2 — ~T *l f- '/ y x *y x r>* 

d/ ~ X 4 — b 7 X — 1 - T "J ^ - Jo - 

C ( 13* ) :y/^^-^yif>] — 4 — 

7 x. .= a* ^ * -x^-s/u — 2 — y m *r ; x 

OCOPh , CH 5 ao . 

oh; pi pboo ° n 

t 

^*t>^A-y >7^^ 626«f^f h 7 fc K 
o 7 V 10 i^KISIIIt. TK^Tn-^^A^iJ 
f9/ k 's + tyft( 1.62 m*/u/if ) 2. 4 

m ;t * o % ^ * ^ 30 78 t k # & 

A, ft ( ft*, 8*Ot?9. ) 917 tOflrff M 

* K" 7 ? yffC^ttX., H K -78 r K -c— 

IW0t^i"?>o OV""C % J. Am. Chcm. 3oc, 99, 
4405 (1977) <0^£f#/KLf; 7 i =. a, X * 



x^-jj-^A/** — Y C 03SO 2 0 ) 972 «7O10 
iff l> 7t Ko 7 9 */»*t»DA5. -78 'C 

^ . «i tb « ffi 1a Tic frc x * &t 0 ugso 4 kx 

? ? 7 -f - C ^ ° ^ * t y :g^c^-x^A- = 
10 : i ) K J: 0 ffi«t BKiO r* 520 J: 

tf 8* 20 0 VA^Pjn/Cp 

R* {*: : Rf = 0.23 ( & ft > * ^ ^ ) 

NMR (OD0^ 5 ) « : 1.5 2 ( OH 3 , d, J=6.5Hz ) , 
3.54 ( 1H, d, d, / = 6.5, Z5H2 ) , 3. 6 — 
4,4 ( 2H, m ) , 4.51 ( 1H, d, J=25H2 ) , 
5-0 — 6.0 ( 4H, m ) , 7.1—7.6 ( 8H # m), 
7.9 - 8.2 ( 2H, m ) 

IR (Liquid ) OS" 1 : 1 760 , 1 7 20 

3* : mp 70 - 1 r Rf = 0.3 1 ( & it * T 

V x ) 

NMR (ODCJ 5 ) d : 1.55 ( CH 5 , d, J = 6.5Hz ) f 
3.3 - 41 ( 3H, m ) , 4.29 ( 1H, d, J = 
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15Hz ) , 4.9 ~ 61 ( 4H. m ) . 7.1-7.6 
( 8H, m ) , 7.9 - 8.2 ( 2H. m ) 
IR (Nujol ) cw- 1 : 1 7 6 0, 1 7 20 

6t — I. A-\yS* - \ — y y ML V *) A* 
-3a-C(1S*)-1- t K ° + •/ x f ^ ) - 
4 - n — ^ — 2 — T -t£ •/ S y 



HO 1 I 

i-Nvy Ph 
0 I 
Ph 

2 <0 d/ - I y y ml K U A* — 3 — 

7 f- A, — 4 — I f s A' - 2 — ~T -*£ f- *v S y 

T NaBHj 250 *T flD * & Kl X 5 # ftfl ft 0 

^^^TK&^^St^^A.^^^, 3£ J5Jc & S£ eg 

^ ^ a. ^ m o TKtfcfc, Mgso 4 Ktefifeo mm® 

( *, 2 o -v + t y/^^ x t^ = 1/1 ) J: 0 

ft $a :T * £ S &Mfc i-7 * * s » n *l . 



raiSJBgGl-280295 (14) 

£ ]K y X ^ As 3L - 7- A- h ¥M£ &-f % £ & 

tf) <fc -& * 60 0 vtfttfl^L-Ctt&Hfc. 
mp 10 5° 

NMB (CDC/j) d : 1.29 ( 3H. d, J=6Hz ) . 
2.32 ( 1H. d, J = 15Hz ), 3.26 ( 1H, dd , 
J = 5, 2.5Hz ) , 3.09 ( 1H. t, J = 15Hz ) , 
3.8-4. 2 (lH,m). 5.33 ( !H, s ) , 
7.1 - 7.4 ( I0H, m ) 
7. 

di — 3,4 — h^xj*— 1 : / ^ t K \) a* 

— 3a - C ( IB* ) - 7 -t h + •> x f ^ ] - 4 

— X- f~ — a* — 2 - 7 *> y y te J: y di - i 4 

— h y y * — 1 i^^t K ij /u — 3a — C ( 

IS* ) - 1 — T -t h * 5/ X a* ^ — 4 - ^- — 




Ph ph 



- a- # 1 9 $C & *) & ~s 5 al&Cf&TjClfe&S «£ fC 
B»Li5flpMttk. »«xf^x^f /w* to 

mft&o v V * f » 9 x v t * a •* y 

774-(&<t/?'i'y:&m*rA'=4Q :i) 
KJ: 9f#«-r*£@toOs*<*:4oo «v J: r* 

250 Vi^^Kto 
S* : mp123°, 

Rf = a64 ( t&it / r y y : fi^fixf ^= 20 
: t ) 

NMB (ODO* 5 ) * : 1.35 ( 3H, d, J=8Hz ) t 
1.88 ( CH 3 . s ) , 140 ( 1H. d, J = 2Hc ) t 
3.40 ( 1H, t, J = 15Hz ) , 3.74 ( 1H, t, 
J = 2.5Hz ) t 513 ( 1H, dq, J = 6.5. 3Hz ) , 
5.92 ( 1H, s ) , 7.28 ( 1 0H r s ) 

IB (Nujo!) OB" 1 : 1 7 70 , 1 73 5 , 1 6 00 

b* it : teKto 

E f = a4 5 ( m<t> t v y : BfcfiK 20 : 1 ) 

NMB (ODO/ 5 ) 3 : 1.30 ( 3H, d, J = 6Hz ) , 



1.92 ( 3H, s ) , 2-38 ( 1H f d, J = 2Hz ) , 
3.36 ( 1H, dd, J = Z5. 5.5Hz ) f 4.01 ( 1H, 
t, J = 2Hz ) p 5.14 ( 1H, q, J = 5-5Hz ) , 
5.92 C 1H, s ) , 7.28 ( 10H. s ) 
IB ( Liq. ) O*- 1 : 1 770 , 1 740 

d/-X4 — h?y;*-1 z y y \l K 'J a* 

- 3a - C ( IR* ) - * , ' y * 4 a, * * y x 

T a* ] - A - si t - * - 2 - T-tr^-^y y i* X 
r>*di - 3.4 — h ? y * - 1 - -< y y ml k V a* 

— 3a - C ( 13* ) - i - ~< y S 4 a* * * *y x. 
+ a, ) - 4 - x 7- = a* - 2 — y m -y y y 




Ph ■ ph 



# S£tf 8 T:ft *: 592 V<07^3-^(j: ( B* 
5 K # L . 1. 0 5 f O Y \)7*-=-A<**7<\ 
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4 1 7 »o *_ • jk^ffl^H'O^^Oii 
Mgso 4 KX &&&i§#S:zrL, 2ftfi*f'J** r 
^:BfcsS^^^=io:i) tei 0ff»!t6i 

I WO R* ^ 34 8 J:0>' S* 1H *9 ft h i% 

r* : m P 

NMR (ODO/ 5 ) 5 : 1-45 ( 3H, d, J=6H2 ) , 
140 ( 1H, d, J = 2Hz ) , 3-55 ( 1H. dd , 
J = 15 & O* 6Hz ) , 4.15 ( 1H, t, J = 2Hz ), 
5.41 ( 1H, q, J = 6Hz ) f 5.9 4 ( 1H. s ) , 
7.1 ~ 7.5 ( 13H, m ) , 7.7 - 7.S5 ( 2H, 
m ) 

s* # : *s#1& 

NMR (ODO/$) ^ : 1-50 ( 3H. d f J=6Hz ) f 
138 ( 1H. d. J = 2Hz ) , 3.55 ( 1H. t, 
J = 15Hz ) , 3.86 ( 1H, t, J = 2-5Hz ) , 

& X & J5Jc L tz R* O -* x / 4 ^^ 348 ^ 

-/8 t & 270 VO 7Xi/u-<y^yf ^> 

* /u * * _ h * flu ;t . -78 * KX 30 # »: fl< & , 

Bfc & x f o x- J® {fc T ^ * - * ^7k®te*fln 

-(^^o^#ty:ft®xf-/u=5 : 1 )|C 

NMR (ODO«s) <5 I 1.46 ( 3H, d, J=6Hz ) , 
3.61 ( 1H, dd, J=2.5. 6Hz ) , 4.42 ( 1H, 
d, /=15Hz ) f 5.50 ( 1H, q. J = 6HZ ) , 
6.06 ( tH. s ) , 7.15 - 7.7 ( 13H. m ) , 
7.8 - 8.0 ( 2H, m ) 

IR (Liquid) at -1 : 1 760 , 1 720 . 1 600 , 1 580 
8 t-itbKfc 8* />[ /uft: 88 V«T 

NMR (ODO* s ) J : 1.53 ( 3H, d, J-SHz ) f 
3.60 ( 1H, t, J = 15Hz ) f 4.11 ( 1 H, d. 



«R3B2 61-280295 (15) 



5.44 ( 1H, dq, J = 6, 2. SHz ), 


5 9 0 C 1 H , 


s ) , 7.1 — 7. 5 ( 1 3H, m ) t 


7.7 — 79 6 


( 2H f m ) 




£ ^ W 9. 




d* - 3. 4-h7^^-1- ^ y 


S> K U A* 


- 3a - C ( IR*) - -< ^ y 4 A- * * 


x ^ 


— 4 - 7i-A/fixf = ^- 2 — 


T M 1- *s ; 


x jo irj d« - 3. < - h 7 - i - 


y y \l 


KiJyu-3a-C ( 1 S * ) - 1 - -< 


V V <\ As ± 


# -y X f ] — 4 — — A-^^X 


f - - 2 


— ~T -*L f- & S v 




^ * if ^ *- a- •> v *r s o. 2 2 «; & *fc 2k f h y 

t Kb 7 7 y 10 i<»Cjg|t % 0.56.^0 n-^ 
f^ijf7^^ + t/ tt( 1.6 2 m^t a-/./ ) * #0 

J = 15HZ ) , 5.54 ( 1H. dq, J = 6. 5 . 2.5 Hz ) # 
6.03 ( 1H, s ) . 7.1 - 7.6 ( 18H, m ) , 
7.8 - 8.1 ( 2H. m ) 

&nm 10. 

di — 3.4 — ^ ? s * — \ : x y t K'J 

3<i - C ( IR*) — 1 — T -fc h + ^ x a« ) - 4 — 

d< - 3. 4 - h 7 > ^ - 1 ^ X 3> fc K- V A" 

- 3a — C ( IS* ) - 1 - T * ^•7xf-/w)- 
4 - 7x = A,f^-xf-^~ 2 - 7 -tf t y X 




#i%fll7 t-^e>H^R*^82-y^ffl^-C#^ 

*i p> n /c o 

mp 120° 

Rf = 0.41 («lft>f :ft^xf^=2o:i) 
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NMR (CDO*j ) 6 : 1.30 ( 3H, d, J = 6Hz ) , 
1.93 C 3H. s ) . 333 C 1H, dd. J = 2.5. 
6Hz ) , 4.20 ( 1H, d. J=15Hz ) , 
5.16 ( 1H, q. J =6 Hz ), 5.97 ( 1H, m), 
7. 0 - 7. 4 ( 1SH, m ) 

1 t 0 -»i^P>tlfc, 

a f = 0.48 (as<fcy*-uy:ft**^A^=2o:i) 

NMR (CDC* 5 ) '6 : 1.38 ( 3H, d, J=6Hz ) , 
1.92 ( 3H. s ) , 145 ( 1H, t, J = 15H2 ), 
199 ( 1H, d, J = 15Hz ) , 515 ( 1H, d,q 
J = 6. 3Hz ) , 5.99 ( IH, s ), 7.1 - 7.5 
C 15H, m ) 
It 

d/ - 1 4 - h 7^-^-1 - ( 4 - > Y * '/ 
7 I - JU ) - 3<r - ( ( 13* ) - 1 — 7 -t f * 
-y x f~ a, } - 4 - m = - 2 - 7 -I: t -y ; ^ 
SS-tO'd/ — 3.4- h y y ^ - 1 - ( 4 - > h 
t '/ 7 * - >u ) - 3a - ( ( 1R* ) - 1 - T-t 



ftlHBg 61-280295 (16) 

h + x f A/ J - 4 - ai^^yu - 2 — T -tf f 




~X*-Y7y*-1-( 4 - / Y * v y jl =. 
** ) - 3« - ( 1 - fc K o + V i f ^ ) - < - 

2 - T-t'^-^y x ( <fc & 08 59-265962 
O^^^ti12^K«) 270 «»(ft + is*O 
% ) * * U *> v 300 * &0' &7k ft& 30 0 ■* (C £ 

<f K t ffi c *&J£B*7jC& MgS0 4 x 

o s/«J * a. ? f * k ^ 

t 6 i @ WO 85 ^fc XO' R* ft: 180 ■? j£f> 

# <P tL fz o 

s* : a f = 0.34 (fifk>f ) 



NMR (CDC/j) i I 1.42 C 3H, d. J=6.5Hz), 

2.0 ( CHj, s ), 155 ( IH. d, J=2Hz), 

3.57 ( 1H. dd, J = 5, 15Hz ) , 3-7 6 ( 3H, 

s ) , 4.31 ( IH, t , J=15Hz ) , 5.30 

( IH, dq, J = 6.5, 5Hz ) , 6. 7 - 7.6 ( 4H, 

a 2 b 2 m ) 

r* ft : R f = 0.26 ( i& it t T \s v ) 
NMR (0D0/ 5 ) I I 1.40 ( 3H, d, J = 6-5Hz ) , 
10 ( 3H, s ) , 155 ( IH, d, J = 2HZ ) , 
3.45 ( IH. dd, J = 6.5. 2Hz ) . 3.76 ( 3H, 
s ) , 4.50 ( 1 H , t , J=2Hz ) , 5.27 ( IH. 
q, J = 6.5Hz ) , 67 - 7.6 ( 4H. A 2 B 2 St ) 

&mm 12. 

d/-3. 4-h7*sx-\-( 

7 x - ^ ) - 3a - ( ( is* ) i y y 4 a> * 

— 4 - x. T - J* - t — T -*£ T *S S 
yitiydi - H-^y^ - I - ( 4 - / 
^.y7Xi^)-3a-( ( ir* ) - 1 - 
-y / <i a*** -y — 4 - x <j- = a, — 2 — 

T 7- ■>> y 




2£ ^ #) 1 * X 2 o^ftte$ctjl^5 d 4 

~3.4-h7^^-1 - ( 4 - / Y * *S 7 * - 
^ ) — 3a — ( 1 — t K a t V x f ^ ) - 4 — 
if-^^ - 2 - T-fef^-yy :/ 59-265962 
#<0#3*tfj12K:telK)* * J5U » & *s J: 
S^O^ f ^77 >f - KX 0ffl«f5i is* 

- fc K o *^xf ( ^ o ^ h ^ ) 

570 •* *f & # 7" h 7 t V a 7 5 v 20 mt K fS » 0 
jSKlh 'J7x^^*^7-f y 1. 1 F&7>* 
&. 500 *9 % HQ JL * ^K^T 700 *9 <T> 7 */ </ il A* * 

t:3B^fB]ft^ p »ET@j»VS*u. ~y 
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^*t/:^^3if^=s : 1 ) (c J: 0 ffi *! -f 

* £ @ fcl O B* # 500 •? A'^ 6 ft e 
mp 1 0 1 ° (i-7-^j&»P>^^^) 
Bf = 0-5 ( J££ ffc > * U y ) 

NMB (0D0/$) * : 1.55 ( 3H, d , J = 65Hz), 
2.5 5 ( 1H. d, J = 2.5Hz ) , IS ( 1H, dd, 
J = 6-5, 15Hz ) , 170 ( 3H, s ) , 4.6 
( 1H f t, J = 2.5Hz ) t 5.46 ( 1H, q, J = 
6.5 Hz ) , 6.7 - 7.6 ( 7H, m ) , 7. 8 — 
8.0 ( 2H, m ) 

IB (Nujol) Of" 1 : 3280 . 21 40 , 1 745 . 1 7 2 0 , 
1608. 1590 

13* - t Ko + i>if 500 VtjHE*tt<b 

i/y^ 15 ^f^) h yxf-A'T; y & T>* ft* 

m ft © # / t * r $ y v y y © & «e t 2,5 ^ 

*©3c&lrgS^° U Ki 10 B*P a 1- 15 ^MKIE 

m mm * ftm&TkKx Tksfco M g so 4 

rct£&tfcigafcS£--r*><h @fcJ<0 8* <* 500 «? 



fllHBg 61-280235 (17) 

Bf = 0.61 (tSft/f l/y J 

NMB ( ODO/j ) 3 I 1.59 ( 3H, d. J=6-5Hz), 
2.55 ( 1H, d, J =2. 5 Hz ), -3-7 ( 1H, 8), 
3 7 0 ( 3H. s ) , 4 3 8 ( 1H, t. J = 2.5Hz ), 
5.5 3 C 1H. d.q. J = 6. 5 . 3 Hz ) 

d< - U - ^ ^ - 1 - ( 4 - > F#-y7 
i =. /u ) — 3a— C ( IB* ) — 7KAsi*s**r-/3i 
A' ) — 4 — :* ^ ~ ^ - 2 - 7 -tf f -V / v 



OCHO 




# :% tfi 12 frt ^ L *i & *C f# P? ix * d J - 3. 4 
- h 9 x - 1 - ( 4 - y u 7 x ^ ^ ) - 
3a - [ ( 18* )' - < - tKa^r'^^^^D- 

4 - — a, — z - 7 -tf f- x y v lod x h 

MJ 7 Z-^*^7 X 230 ^^jD^i, O \.* 



t- ?K ^ T 15 0 *9 o r y *S * *' y & =- * 
iso 4^^016, KC*tafllct$^|lllftff 

^77^- c y-^a^*ify:ftift**-*' = 
2 : i f B f = o.4 ) J: 0« 53-f*£g#Mb£- 
«z> 50 ■? i» 14 f> K o 

mp 79 t ( •yif^x-fA'^P)?!^^ ) 

NMB (ODO/j) * : 1-46 ( 3H. d. J = 6.5Hz), 
2.54 ( 1H. d. J = 2.5Hz ) t 3.49 ( 1H, dd, 
J = 6.5. 2.5Hz ) , 3.74 ( 3H, s ) , 4.4 8 
( 1H. t f J=Z5Hz ) , 5.38 ( 1H. q. J = 
6.5Hz ) , 6 75 - 7.55 ( 4H, A 2 B 2 M ) • 
7.98 ( 1H. s ) 

d*-3,4-h7^*-1-( 4 - > h * ^ 
y y a* ) - 3a - ( 1-fcKo^y***-**) 




g^^J 1 fci!7>- 20^&frCJ*C-C^fi5c$K6 
di-J,<-f 7 ^^-l-( 4 - > h^v/ 
y -y ^ ) — 3 — T-t-^-A^ — 4 — i s a» — 2 — 
^ (^^58 59- 265962 0 ^ 3^ 4 

*c K *!£ ) <fio ^irf f 7 t Kay?y6«*Jfctf 

Na bh 4 ex* * * 1m X. Z> o iofr&&&**-*'*l}a 

Mgso 4 K t #&S*&S»S**' 
9 * * * 7 * * Y?a-*Ytr774-{ y ? a 
y : ft**t A'ss i : i , R f 4=0.3 ) *t 
x o flr -r * t eegfk^^ 4eo 

NMB (0DO< 3 ) * : 1.24 ( 1H, d. J = 6.0Hz ) , 
1.28 ( 2H, d, J = 6-5Hz ) , 139 ( 1H. d, 
J = 2Hz ) . 3.70 ( 3H, s ) , 3.2-3.4 
( 1H, m ) , 3*7 ~ 4.2 ( 2H. m ) , 4.5B 
( JH, d, J = 15Hz ) , 6.70 — 7.25 ( 4H. 
A 2 B 2 U ) 

1.24 t 128 O-y^t^O jt^b R*/S* = 1/2 
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m^m is. 

d/ — 3.4 — \. y y ^ — \ _( 4 _ > (. ^ 
^ ^ ) - 3a - ( ( 1R* ) - 1 - -< y / ^ 

A,**?*yx. + ji,'y — 4 - xf r /u- 2 — T -tf -y- 

y y 

pCOPh 



0H 5 



^OOH, 



000 

^ 3f 0| i 4 X' Vk h ix tc it & ( R* t s* <D j& 

) 3 9 * 80 »/ O fa-fry- Y ? t K » 7 ? x lc 

g AS L , 6 ; O h ij 7 a,*^ 7 y&O' 18 

9 <0 & & & & * lm A. Z> , *k T 1 4 1 9 <o 7 */ * 

-^y:^efta:^A.= 4 : 1 ) K x o m & % £ 
R* £ S*(Di&<£fe2.35 M 1 ft ^ tl /c o 
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R* <* : 

NMR (CDO* 5 ) d ; 1.43 ( CH 5 , d, J = 6Hz ) 
2.51 ( 1H, d, J = 2Hz ) , 3.49 ( 1H, dd . 
J = 6. 2Hz ) , i73 ( 3H, s ) , 18 - 4.3 
C 2H, m ) , 4.70 ( IH, d, J = t5H2 ) , 
5.40 ( 1H, q, J = 5Hz ) , 6. 6 - 7. 6 C 7H, 
m ) , 7.6 ~ 7.9 ( 2H. m ) 
1 6. 

d * — 3, 4 — h 7 XA - 1— (4 - > h ^ 



it 


*S X. <f- fi, -} - 4 - 7 I = i-Xf 


- 2 - 


7 *? j * k XV l 4- h ? y * - \ 


- ( < 


- > K * f -< * ^ a, ) - 3o - [ ( is* ) 


- 1 - 


-< y y -f ^^ + -yxf^]_ 4 _7x - 


* + * 


rc^^A. - 2 - T M T *J S y 



CH 



OOOPh 



,8Ph 



^SPh 



oiXjor 00 " 5 



PhOO< 



" Ajgr 



OCH 3 



0.7 1 ml<D^*V/T*'<s>7i?v*<rY?\i 
K»7 7 y 1fli<lC»«L, * * T n - ^ a. 

& « K ^ 3* flj 15 K-C^^Lfc.^ y /-( a, flc 

* - RiKltl^filiafft?,, O V* «C 7 X a* 

^y-K^t - h rer 10 1/ thf 

»ttit««|^'/IJ 77 ^ A- ^ * 5/ h ^ott 
Y ? 7 7 -f _ ( .y^ a * ^ x . jfe # X *V A* = 

R* if : 570 * h tx.tz tetttofl 

R f = 0.48 (fiik^f uy :^^ xf ^ =2l):i) 

NMR (0D04 S ) (J : 1.45 ( 3H, d t J=6Hz ) , 
3.54 ( IH, dd. J=8, 2.5H1 ) . 3.72 ( 3H. 
« ) . 4.05 ( 1H. d # J = 15HZ ) , 4.68 ( 1H. 
d, J = 15Hz ) f 4.37 ( 1H, d t J = 2Hz ) , 



5.48 ( IH, q. J=6Hz ) , 6. 6 - 7.6 ( 12H. 
m ) B 7.75 — 8.05 ( 2H. m ) 
B** : 180 *4»»5)*lfc. mp 85 t C * x 

NMR (CDOJ5) « : 1.54 ( IH, d, J = 6Hz ) , 
3.5 - 3.8 ( IH, m ) , 174 ( 3H, s ) , 
4.0 ( 1H # d. J = 15Hz ) , 4.72 ( IH, d, 
J = 15HZ ), 4.12 (.IH, d, J = 2.5Hz ), 
5.50 ( 1H, qd. J = 6, 3Hz ) , 6. 5 - 7.7 
( 12H, m ) , 7.75 - 6.05 ( 2H, m ) 

IR (Nujol ) cm"' : 1 7 55 , 1 7 32 

&mw 17. 

d<-3,4-h 7 y,*-i-(4 - / y+j, 
7 x = ^ ) - ic - ( ( ta * ^ y ✓ 4 

A,**-yx.1-A,) 4 - 7 X. - fi, *f- * IfsjU 

-2-T*^^yx.a?j:ffd<--3,4 - y ^ y 

^ - 1 - ( < - > U -y 7 1 ^ a/ ) - 3* - 

C ( 1R* ) - 1 s y "/ 4 ji, * * y a ^ ) - 

4 - 7xr/,f ^-xf--^ - 2 - T-fcf^^y x 
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OCOPh 

ch 5 pr 



3Ph 



Ph 



CH 5 



-SPh 



it 



OCHj 



OCH 5 



t Ko79^io«ilceMU. * » T 1.1 e ./ <o 

n -?1-jui)T9±~**'t>'to( 1- 6 2 m * 

k » » u . #*fni-e»e>nfca*-<y^-r^ 

^A^y-tfv***^**- h 430 O 5 X 
& MgSO< fc-t£**o 

f-v- a* * ^ ^ = s : 1 , Rf = 0.3 ) icid««t 

ite^^s*^ 630 * ^ • 

Bf = 0,4 ( m it * *■ » * > 



??B3H3Gl-280295 (19) 

NMB (ODC^j) <5 I 1-59 ( 3H. d. J = BHz ) . 
3.70 < 3H, s ) , - 3-7 ( 1H ) . 4.6 2 
( 1H, d, J = 2.5Hz ) , 5.55 ( 1H. dq, 
j = 6, 3.5Hz ) , 67 - 7.6 ( UH, m ) , 
7.8 - 8-0 ( 2H. m ) 

& 3£ fl) 1 2 t- ft h n tz B* -< y / 4 a, * * *yfr 

R f = 0.28 («ft>f ^) 

NMB (0D0* 5 ) * : 156 ( 3H. d, J = 6Hz ) , 
3.84 ( 1H, dd, J=6. 2.5Hz ) , 3-7 2 ( 3H, 
s ), 4-81 ( 1H. d. J = t5Hz ). 5.51 ( 1H, 
q. j = 6Hz ). S.7 - 7.8 ( 1 2H. m ), 7.8 - 
8.0 ( 2H. m ) 
IB (Liq.)« _1 = 17 50. 1 71 2, 1 800 , 1 580 
18- 

d^-14-V7^^-1-C4 - > h * ^ 
K y ) - Jfl - C (1B* ) - 1 - * ^ * ^ * 



* i 



4 _ ^ ^ - _ 2 - T T S S y 



OCHO 



>OOH 5 



* Jra JL * o fritT is* 

»*kMfL* 10 mm^UK-C titfto 

+ mmm*frfto Mgso, k x safe, 

@ & g 2: «, «Si:vij*^7^K^^ 
p 5 y 4 - ( -y ^ a ^ 1 1 ^ : fi£ $ * = 

R f =0.33 ( TV * : B^^^^^= 40 : 1 

NMB (ODOi 5 ) * I 135 ( 3H. d. J = 6HZ ), 

2.48 ( 1H, d. J = 2Hz ), 3.33 ( 1H. dd . 

j = 6, 2 Hz ). 3.74 ( 3H. s ). 3-90 ( 1H, 

t, J = 2HZ ). 3.95 ( 1H, d. J = 15Hz ). 

4.82 ( 1H. d, J = 15Hz ), 5-21 ( 1H f q. 

J = 6HZ ), 6.6 - 7.3 ( 4H, A 2 B 2 Si ), 



78 9 ( 1H, s ) 

# ^ m 19. 



( 4 



^y.^)-ia-C ( 1R* T h * 



000 OH 3 



OOH3 



^^^J 14 fftP?nfc{U^ ( a* i s*o ^ 

?o ) 200 * % m^t&*sm i t mmvc , 

$a L > U ti ¥ * 9 * * V * <* -* V ? 9 ? 4 - 
( a ^s*t y : ft*xf > s 1 • 1 

R f =0.56 ( -y # a ~* * it y : & & * 1- ^— t • i ) 

NMB (ODOi 5 ) * : 1.32 ( 3H, d, J = 6Hz ). 
1.95 ( 3H, s ). Z45 ( 1H, d. J = Z5Hz ). 
3.32 ( 1H. dd. J = 6. 2- 5 Hz ). 3.75 ( 3H, 
s ). 3-92 ( 1H. d, J = 1SHz ). 4.70 ( 1H. 
d, J = l5Hz ). 3.92 ( 1H. t, J = 15HZ ), 
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5.20 C 1H, q, j=6Hz ), 6.7 - 7.3 ( 4H. 
A 2 B 2 SI ) 

m 20. 

| - ( 4 - J* h * y 7 i i ) - 3 - T -t 
yu — 4 - ( I 2 - ^ x h 4- ■> J 5" ) — 2 — T 

-bf ^ -y S y 



CH 3 



O 



(OEt) 2 



OCH. 



h ^ > 7* □ t'A'TA^xt K2 y^^x-fef 
^30 ? IC g« t 1.66 f<Qp-T~->-^x & r>* 

X2o^%ffo «et® *a*-r &. 

t.25 ml <D * <r r y * 1m A. . 2 tf£ ftf *>> 9 £ ©. 

30°2&-<b io t: its, 

fflft/t i/x^to^, * & M g so 4 k -c m. & 0 



»ra03 61-280295 (20) 



H J: 9 i t g^{t^% 9 30 *9 ft Pj k/: 0 

Rf=o.45 ('/^B^*ty:»(Uif* = i:i) 

NMB (ODO/ 5 ) <5 : MS ( 3H, t, J = 6.5Hz ), 
1.21 C 3H. I , J = 6.5Hz ) , 1.5-2.2 ( 1H, 
m ) , 13 5 ( COCH 5 , s ) , 34 — 3-9 ( 5H, 
m ), 4.21 ( 1H, d, J = Z5Hz ), 4.4 - 4.8 5 
C 2H. m ). 6.8 - 7.5 ( 4H, A 2 B 2 M ) 

6 ^ m 2 1. 

7 x , ^ ) 3fl[ - ( 1 - Ko^xfju) - 

4 - C 1 2 - x h ^ •> x f ) - 2 - T -bf 7- 

y y 



OH 



OCH. 



20 -C» h tLtc<t&%3 600 »? ^ h y 

* V * 7 7 s : s * ; - ju = iq : 1C0 ^ ^ ^ 

&lS m £K®m^ % — 20 "C IC "C 150 «p<0 NaBH 4 



77'f-(ft®xtMi/; 0 ^ + ty _. 2 . 

NMR (ODO/ 5 ) I ppm . 1p2 ^ |04 ( 9Hf m } 
155 - 2.60 ( 2H, m ). 3.13 ( 1H, dd , 
J = 2.5, 6Hz ). 3.27 - 3.87 ( 5H, m ) f 
3.82 - 4.32 ( 2H. m ), 4.6 0 ( 1H. d. J = 
55Hz ), IT2 ( IK, s ), 6.7 - 7.3 ( 4H. 

a 2 b 2 m ) 

7^-*s)-la-( t - -< zs y 4 a , * * -y jl 
T * ) - A - ( 2. 2 - ^xM-yif^)-.2 



T * ^ * y x 



CH 3 



OOOPh 

A 



(OEt) 3 



OCH 5 



^^^j2lX-^Cbnfcfb^^230-P^r \ ml<0 
m 7k m it > * U v *t @ # U % * 9 X 0.2 ml O 

^"C$At«^ a ij k 150 ^«:2Kil 20 «M £ 

©*cttt#. Rfc «% « & >c & o x l a 

ii 2> ^ I «y ij 1j y a, ? a y ? 7 y 4 — ( v 
^o^^-^v:b^£Rx^a^=2 : 1 )KJ:0ffi 

NMR C0D0/ s ) * : 1. 6 0 ( 2.2 5H, d, J = 6Hz ), 
1.55 ( 0.75H. d, J=6Hz ), 3.70 ( 3H. s ), 
5.25 - 5.75 ( 1H. m ), 6.7 - 7.7 ( 7H, m ) # 
4-69 ( 1H. t t J = 5.5Hz ), 7.8 5 - 8.25 C 2H, 
m ) 

23- 

d/~3.4~h^y^- 1 _( 4 _ y h ^ , y 
7 x - ^ > - 3a - ( l-Ky/^^. + ^ xf 



— — _ 



OOOPh 

°«3^ X r-|^oHo 
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QOHj 



ttmS 61-280295 (21) 



&7tim 2 2 "C» h nKit&®> 26 0 * * X h 7 
fc K°77 y 8 7k 2 / OS^glKKgia, 

j K ^-fi.*oiaigg*an;?_*o 2 M fit I* & * 

R f = o.3 ( St sfc * ^ ^ : v/^o-N.^-r^=t :i ) 

KMR (ODO/ 5 ) ' : 156 C 3H ' d ' J==6Hr >• 
1.54 ( 3H, d. J=6Hz ). IS ~ X5 ( 3H. 
m ). 3.72 ( 3H, s ), 4.10 - 4.5 5 ( 2H. 
m ). 5.4 - 5.8 ( IH. m ). IT ~ 7.5 ( 7H f 
m ). 7.7 - 8.0 ( 2H, m ). 9.74 ( 1H. br. 
» ) 

&m m 24. 

At - 3.4-h7^^-1-(-*- J b * *y 
? x. ~ ) - 3 g-( i - y V ^ a, * *r is 
*f- a, ) - 4 - i) a* * * V t <f-»-l— 7*£f-# 



J y 



OCOPh 

x 2 «* K iS » U , ^3-yXK«( 100«» )fc 

j: fjSSta^iaitfktio f- 
^tllUL, Tkft > Mgso 4 -eft * o 
aittn^nsjsi*^ a ^ * * y : gp® 

x ^ ^ = i : I 0*Kt*«ffl'/ « #^^tlo 

nmr (odo* 5 ) * : 151 ( 1H. d, J = 6Hz ) f 
1.54 ( 2H. d. J = 6Hz ), 13-3.5 ( 3H f 
in ). 3-70 ( 3H, s ). 4.0 - 4.4 ( 2H. m ), 
5.3 ~ 5.7 ( 1H. m ). 6.7 - 7.5 ( 7H. m ), 
7.7 - 8.0 ( 2H. m ), 8-96 ( 1H. br . s ) 
^^^125. 

7i^^) - 3a - ( 1 \ v V 4 f * * *s x- 



2 - T -te' * & S * 



OCOPh 



A 

CH 5 



t-nr 



OOH 5 

& 2? tfj 24 » H ft <fr 4fe 90 ^ * * > * 
* A T 5 K : T * r - r ■) ^ = 1 1 O » * 
g & g L , ^^-^'^ i^/^^f K 

so ■* *ao;Lgte-t- 30 #rafit#-r*o 

60 m*>+*7*-S-*'*1to*- 2 fid tfc # ^" *> o 

_(i/^o~.*iry:»£#x?-/u==2 : 1 

R f * 0.3 ) fCJ:9ffl«t^@«itT0«»ii{ie) 
26. 

( 3s. 4s ) ~ 1 - ( 4 - / v * -y y ^ ^ 



OSi <+ 



ch 5 rT 



OMe 

f ^{^9(1 DMF 3 t - * 

.^t^^'J^^ 0 * K 16 0 *9 Iklf 4 * * / - 

^36^%rJnAio^Mtf.o tte* * * an*., 

y : /u= 2 : 1 fct Rf =0.650 

to <fc -8" % 1 0 0 99 & & & ti tc p 

CaD 2^° _H2° ( c = 1 f OHOI5 ) 

NMR (0D0< 5 ) ^ : 0.06 ( 6H, s ), 0-76 ( 9H, 
s ). 1-26 ( 3H, d, i = 6Hz ). Z47 ( 1H. 
d, J = 25HZ ). 3.29 ( 1H. dd, J=3. 2.5Hz ), 
3.75 ( 3H. s ). 4.27 ( 1H, dq. J = 6, 3HZ ) . 



4.52 ( 1H, t. J = 15H2 ), 6.7 5 - 7. 5 5 C 4H. 
A 2 B 2 ) 
0 3f W 27. 

(38. <3)~1-C4~yh^-y 7 x a, ) 
- 3 - C ( 1R ) — t - 7 f A> * f- A, V \) A, 
* + -y x. f- /u ) - 4 - 7 i-^f ixf ^ 
2 - T-tf^--^y x 




26 frC ,£ 0 » fc *S V A* ft 60 -9 * & 7kT 
*1I A*»«S W ( 1 II ? ij * ^ 

^ 'J 7- ? ^=#§- tr ^ * if v - 7 a t k: 
<01 Wxh 7 t Ko 7 9 xftffjtaJt, -78° - 
m * 7* ft 3 0 o Mg30 4 frCTtfifc&S'^o^df^ 



nraBS 61-280295 (22) 

v : Bfc x ^ ^ 5 : 1 o^icty 'J 

^ ° ^ 7 7 - K; ^ L Rf =0.55 O g fitjffc^ 

NMR (ODOI3) 3 : 0.08 C 6H t s ), 0-7 6 ( 9H, 

s ). 1.30 ( 3H, d, J = 6Hz ), 3.37 ( 1H. 

t , J = 3H2 ). 3.74 ( 3H, s ), 4.3 ( , H . 

dq, J = 6. 1Hz ), 4.77 ( tH, d. J = 2Hz ), 

6.7 -~ 7.5 ( 9H, m ) 
ODd° -96° C e=1, OHOt 5 ) 
m 28. 

( 38 , 48 ) - 3 - C ( 1R)-t-^*-^i> 
/ A* *s i) A*3t*-yx.f-ji,) - 4 - 7 x - A/f 




^ 3£ ffi 27 -C^fcf ^7 iiA,fbfr 60 «y * 2 
ul<DT * Y ^ h l| SK^T240«*O 



* *ra , 2k st 0 ^^lOftiaiL, y 9 ° ^ 
^ ^ ^ : Sfc ge x ^ = 2 : 10^ -C Bf=o.54 
os&7>*J**iffl«T*o e to 30 » 

mp 76° 

C«] 2 D 4 ° +46° ( C = 1, OHOi 5 ) 

NMR (ODO/ 5 ) * : 0.08 ( 6H, S ), 0.8 9 ( 9H, 
S ), 1.26 ( 3H, d, J=6Hz ), 3.40 ( 1H, 
br.t, j = 3Hz ), 4.31 ( 1H, dq, J = 6, 4Hz), 
4.59 ( 1H, d. J = 15Hz ), 6.2 ( 1H, a ), 
7.32 ( 5H. m ) 



miSA H # * 5£ ^ tt 

ksia <g to m «& 
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